Morbid obesity develops as a result of hyperphagia and compulsive eating behavior in patients with Prader-Willi syndrome (PWS), if caloric intake is not rigorously controlled. PWS-specific centile curves for adiposity indices constructed in the past were based on clinically diagnosed patients. With the advent of molecular genetic methods, allowing for an unequivocal diagnosis, new PWS curves based exclusively on molecularly diagnosed patients are becoming available, eliminating a potential diagnostic bias. OBJECTIVE: To compare fat distribution in molecularly confirmed German PWS patients to that of clinically diagnosed American PWS patients and a healthy reference population DESIGN: Cross-sectional anthropometric study. SUBJECTS: One hundred German patients (49 F) with molecularly confirmed PWS (age: < 30 y). MEASUREMENTS: Triceps (subscapular) skinfold thickness, waist and hip circumference. RESULTS: Skinfold thickness was massively elevated in the majority of the molecularly confirmed German PWS patients compared to a healthy reference population. Whereas triceps skinfold thickness was in good agreement with American PWS patients, subscapular skinfold thickness in German girls rose earlier than in American PWS girls, indicating possible differences between caloric intake or the proportion of patients entering puberty spontaneously. Waist circumference and waist-hip ratio (n ¼ 89) were elevated in a relative small proportion of patients only and did not reflect lower abdominal fat. This may be due to the peculiar shape of many patients with a typical fat accumulation around the buttocks. CONCLUSIONS: In addition to body mass index, use of skinfold thickness is recommended for follow-up of dietary interventions in PWS.
Introduction
The Prader-Willi syndrome (PWS), first described in 1956, 1 is a complex multisystem disorder with hypothalamic insufficiency that is characterized by muscular hypotonia in the neonatal period and infancy, psychomotor developmental delay, mental retardation, behavioral problems, typical facial features, short stature and hypogonadism. One of the most prominent features is the early development of compulsive eating behavior and hyperphagia in the presence of deficient satiety regulation, that -if not controlled -causes gross central obesity. 2, 3 With a prevalence of approximately 1:15 000 the PWS is thought to be the most frequent cause of syndromal obesity.
PWS has been shown to be a model disease for the concept of imprinting disorders characterized by the loss of active paternally derived genomic material in the Prader-Willi chromosomal region 15q11 -q13. Currently, molecular techniques allow the unequivocal laboratory diagnosis of PWS. 4, 5 Most PWS growth curves were constructed from the cohort data of patients assigned to the diagnosis by clinical criteria. 6, 7 We recently reported centile curves for height, weight and body mass index (BMI) based exclusively on molecularly confirmed PWS patients. 8 Here, we extend these observations in the same PWS population to other adiposity indices, comparing skinfold thickness and body circumference data to healthy reference populations. In addition, we asked whether the population background of the patients influences their adiposity indices.
Materials and methods
One hundred patients with PWS, all of them confirmed by molecular genetic methods, were examined using established auxological techniques. 9 In most patients, measurements of triceps skinfold (n ¼ 65; 30 F) and subscapular skinfold (n ¼ 61; 30 F) thickness were obtained using a Holtain caliper. Measurements of waist and hip circumference (n ¼ 89; 42 F) were carried out with a tape measure, and the waist -hip ratio was calculated. The measurement error was 0.64 mm for the triceps skinfold thickness, 0.71 cm for the waist and 0.56 cm for the hip circumference. The data were plotted against centile curves of healthy children, 10 -12 and clinically diagnosed American PWS children. 6 
Results
In general, triceps and subscapular skinfold thickness was elevated in German PWS children and adolescents, although under the age of 5 y in males and up to the age of 15 y in females there was some overlap of the lower centile ranges with the upper part of the 3 -97th centile range of healthy Dutch children. Triceps skinfold thickness of genetically confirmed German PWS patients did not differ from clinically diagnosed American patients (Figure 1 ). German PWS boys over the age of 12 y had a subscapular skinfold thickness in the 50 -95th centile range of American PWS boys. Subscapular skinfold thickness appeared to rise earlier in German PWS girls (6 -12 y) than in the American PWS girls (11 -20 y Figure 1) .
Waist circumference was enlarged above the 95th centile range of a healthy Italian reference population in up to 20% of the German PWS patients (data not shown). About one half of the German male patients and one third of the female patients had a waist -hip ratio within the 50 -95th centile 
Discussion
Triceps and subscapular skinfold thickness as indicators of subcutaneous and peripheral truncal fat accumulation were massively elevated in the majority of German PWS patients, raising concerns about obesity-related adulthood morbidity and mortality in this group. In the general population, childhood-onset adiposity is associated with a higher morbidity and mortality than adult-onset adiposity. 13 The prevalence of obesity-related morbidity (eg hypertension, cardiovascular diseases, type 2 diabetes mellitus) is increased in PWS and correlates with the degree of obesity.
14 If obesity can be avoided, longevity in PWS may be nearly normal. 15 Together with other adiposity indices, triceps and subscapular skinfold thickness can be used to monitor the efficiency of dietary, behavioral or pharmacological interventions on fat mass and distribution in PWS. Reference curves for triceps skinfold thickness derived from American PWS children 6 can be used for German patients, whereas the subscapular references differ, at least in the older children. Apart from possibly representing true population differences, the clustering of the subscapular values in the upper half of the American PWS centiles in boys and the earlier rise above American PWS standards in girls may be attributable to a different proportion of the children being under caloric restriction. Alternatively, a different proportion of the girls may have entered puberty early, which would influence truncal more than peripheral fat. Data on the onset of puberty or the daily caloric uptake were not available from these populations. For a number of children with PWS, waist circumference and waist -hip ratio appeared to be in the normal range. However, with the sometimes extraordinary pear-shaped fat accumulation around the buttocks of PWS patients, it can be difficult to use the reference points for circumference measurement in an interindividually reproducible fashion as in normal children. Therefore, in addition to BMI, the skinfold thickness data are recommended for the monitoring of weight reduction programs in PWS children and adolescents. 
